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donor and host lymphocytes, have led to the same
conclusions.

Function. Until quite recently the thymus was
an organ of mystery. Unlike the other lym-
phoid tissues (lymph nodes, spleen, tonsils, etc.)
it is not a site of significant immune responses
following exposure to antigen, and the prolifer-
ation of lymphocytes ir the thymic cortex,
which is maximal around the time of birth but
continues throughout life, is quite independent
of antigenic challenge. This suggested that the
thymus supplies lymphocytes, but many lym-
phocytes produced in the cortex die in situ,
their nuclear debris being conspicuous in mac-
rophages, and export of thymic lymphocytes
remained for long no more than a likely possi-
bility. Nor did early studies of thymectomy
elucidate thymic function, for no important
immunological effects were observed.

The important clue to thymic function came
from the observation by Good and his co-
workers (1964) and others that congenital im-
munological deficiency states in man were some-
times associated with thymic abnormalities.
Miller (1964) then demonstrated that mice thy-
mectomised at birth failed to thrive and com-
monly died of a wasting disease since shown to
be due mainly to infections. The thymecto-
mised mice were shown to be defective in cell-
mediated immune responses and in their anti-
body responses to some antigens. They were also
deficient in lymphocytes in the blood, thoracic
duct lymph, and parts of the lymph nodes,
spleen, tonsils, etc. These deficiencies were soon
shown to be prevented, or completely and per-
manently corrected, by a syngeneic thymus
graft, while lymph node or spleen cells from
normal mice were partially restorative. Similar
deficiencies occur spontaneously in an inbred
strain (nu nu) of mice with thymic aplasia.

It thus appears that, in mice, the presence of
the thymus is necessary for the development of
a major population of lymphocytes which are
responsible for cell-mediated immune responses
and which also influence antibody production.
By preparation and use of suitable antisera,
mouse thymocytes have been shown to exhibit
various surface antigens, some of which (e.g. 6
or Thy-1 antigens) are shared by many of the
lymphocytes in the blood, lymph and other
lymphoid tissues. It is these lymphocytes with
'thymic markers' which fail to develop follow-
ing neonatal thymectomy or in nu nu mice;

accordingly they are termed the thymus-
dependent or T lymphocytes, and mice lacking
them are sometimes termed 'B' mice.

The same immunological and T-cell deficien-
cies as occur in mice have been shown to follow
neonatal thymectomy in several other species,
and can be prevented or corrected by thymus
grafts. In man, the T lymphocyte population
develops long before birth, but congenital fail-
ure of thymic development (p. 170) is associ-
ated with the same features as neonatal thymec-
tomy in mice.

It has also been demonstrated in a number of spe-
cies that, in conditions much closer to the physio-
logical state than in the experiments described above,
the thymus supplies lymphocytes to the other lym-
phoid tissues. This was done by injecting 3H-thymi-
dine into the thymus, so that it became incorporated
in the nuclei of dividing thymocytes: labelled lym-
phocytes were subsequently detected by auto-radio-
graphy in the other lymphoid tissues.

Thymic function in the adult As the thymus
slowly involutes following puberty, its lympho-
poietic activity diminishes but does not cease
entirely, even in old age. The diminishing im-
portance of the thymus is illustrated by perform-
ing thymectomy in mice after the neonatal
period: the longer it is delayed, the less its
effect. This is clearly because the thymus pro-
vides much of the T-lymphocyte population
shortly after birth. Even in adult mice, how-
ever, thymectomy has some effect, for a year or
more later the mice show deficient cell-medi-
ated immunity as illustrated by reduced capacity
to reject a skin allograft. Similarly in man, thy-
mectomy in young adults (performed therapeu-
tically in patients with myasthenia gravis) has no
immediate immunological effect, but defective
cell-mediated immunity and a diminution in T
lymphocytes in the blood has been reported in
patients examined 15 or more years later.

In spite of its involuted state in the adult, the
thymus remains capable of replacing the whole
T-lymphocyte pool. This is demonstrated by
subjecting mice to a dose of x-irradiation which
destroys virtually all the body's lymphocytes
and haemopoietic stem cells, and administering
bone marrow cells to restore the haemopoietic
tissue. Regeneration of the T lymphocytes
(from haemopoietic stem cells) is dependent on
the presence of the thymus and is prevented by
concomitant thymectomy.

The thymus thus produces and exports T